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%% Import hourly water levels 

WL=csvread('Data/1984-2016.csv'); 

%% Find mean water 

MWL=mean(WL); 

%% Calculate MHHW and MLHW 

[HHW, lcHHW]=findpeaks(WL,'MinPeakDistance',20); 

[HW, lcHW]=findpeaks(WL); 

    A=[lcHW;lcHHW]; 

    B=[HW; HHW]; 

    ind=sum(bsxfun(@eq, A(:), A(:).'))==1; 

    LHW=B(ind); 

    lcLHW=A(ind); 

MHHW=mean(HHW) 

MLHW=mean(LHW) 

 

%% Calculate MLLW and MLHW 

[LLW, lcLLW]=findpeaks(-WL,'MinPeakDistance',20); 

[LW, lcLW]=findpeaks(-WL); 

LLW=-LLW; LW=-LW; 

    A=[lcLW;lcLLW]; 

    B=[LW; LLW]; 

    ind=sum(bsxfun(@eq, A(:), A(:).'))==1; 

    HLW= B(ind); 

    lcHLW=A(ind); 

MLLW=mean(LLW) 

MHLW=mean(HLW) 
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%% Calculate skewness 

dt= 60*60; %1 hour between points 
n=length(WL); 
hmean=mean(WL); 
dhdt=(WL(2:end)-WL(1:end-1))./dt; 
dhdtmean=mean(dhdt); 

  
mu3=1/(n-1)*sum((dhdt-

dhdtmean).^3); 
sigma3=(1/(n-1)*sum((dhdt-

dhdtmean).^2))^(3/2); 

  
gamma=mu3/sigma3 
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Station Name VANCOUVER INT'L A 

Province BRITISH COLUMBIA 

Latitude 49.2 

Longitude -123.18 

Elevation 4.3 

Climate Identifier 1108447 

URL http://climate.weather.gc.ca/
historical_data/search_histori
c_data_e.html  

http://climate.weather.gc.ca/historical_data/search_historic_data_e.html
http://climate.weather.gc.ca/historical_data/search_historic_data_e.html
http://climate.weather.gc.ca/historical_data/search_historic_data_e.html


 

%% Import wind data and tides 

... 

%% Return storm dates, storm wind speed, wind direction and tidal range during storms 

istorm=find(WindSpeed>18); %Find exact time of storm winds ws>18 m/s 
nnn=length(istorm); 
aa=1; 
    for iii=1:nnn 
        DateIII=DatesWind(istorm(iii)); %store the date of the ith storm in the loop for 

easier coding 
            %find the indices of all hours from the day with the storm 
            iiistormday=istorm(iii)-12:istorm(iii)+12; 
        pDates=DatesWind(iiistormday); 
        if ~isnan(pDates(1)) 
            pWindSpeed=WindSpeed(iiistormday); 
            pWindDir=WindDir(iiistormday); 
            pWindDir(pWindDir<180)=pWindDir(pWindDir<180)+360; 
            for kkk=1:length(pDates) 
                test=TideWL(pDates(kkk)==TideDatesNum); 
                if ~isempty(test) 
                    pTide(kkk,1)=test; 
                end 
            end 
            %Store output 
            Storms.Date(aa) = datestr(DateIII); 
            Storms.MaxWind(aa)=WindSpeed(istorm(iii)); 
            Storms.MeanWind(aa)=mean(pWindSpeed); 
            Storms.WindDir(aa)=WindDir(istorm(iii)); 
            Storms.MeanWindDir(aa)=mean(pWindDir); 
            if Storms.MeanWindDir(aa)>360 
                Storms.MeanWindDir(aa)=Storms.MeanWindDir(aa)-360; 
            end 
                if ~isempty(pTide) 
                    Storms.TideRange(aa)=max(pTide)-min(pTide); 
                end 
            aa=aa+1; 
        end 
    end 

 

%% Compute return period of storms 
 %fit maximum measured hourly wind speeds of all months to extreme value distribution 
sfit=fitdist(maxWindSpeed,'gev'); 

  
%Compute pdf for speeds between 0 and 25 m/s 
u=1:0.1:25; 
y=pdf(sfit,u); 

  
% plot histogram of distribution 
... 
%Calculate windspeed with a given return period 
ReturnPeriod=[1, 2, 5, 10, 20, 50].*12; %years (*12 to convert to months) 
p=1./ReturnPeriod; 
ReturnPeriodWindSpeed=icdf(sfit,1-p); 

  
%Show results in table 
...



 

 

//concept for MSc EE analysis 

//J. Friedman 

//Apr 19 2016 

 

//temporal extents 

//var startTime = '1980-01-01' 

//var endTime = '2016-03-01' 

  //day of the year to limit seasonal effects 

  var startDoY = 122; 

  var endDoY = 245; 

 

//define spatial extents 

var geometry =ee.Geometry.Polygon( ... ); 

//var aoi = Map.getBounds(true) 

var aoi = geometry; 

 

//define cutoff threshold for ndvi 

var thresh = -0.25; //0.2 for water line, -0.25 for middle marsh 

 

//load L8 image collection 

var L8 = ee.ImageCollection('LANDSAT/LC8_L1T_TOA') 

        //.filterDate(startTime, endTime) 

        .filterBounds(aoi) 

        .filterMetadata('CLOUD_COVER',"less_than",5) 

        .filter(ee.Filter.dayOfYear(startDoY, endDoY)) 

        .select(['B4','B5'],['R','NIR']); 

 

//ADD MORE COLLECTIONS 

var L7 = ee.ImageCollection('LANDSAT/LE7_L1T_TOA') 

        //.filterDate(1999-01-01, 2003-02-02) 

        .filterBounds(aoi) 

        .filterMetadata('CLOUD_COVER',"less_than",5) 

        .filter(ee.Filter.dayOfYear(startDoY, endDoY)) 

        .select(['B3','B4'],['R','NIR']); 

         

var L5 = ee.ImageCollection('LANDSAT/LT5_L1T_TOA') 

        //.filterDate(startTime, endTime) 

        .filterBounds(aoi) 

        .filterMetadata('CLOUD_COVER',"less_than",5) 

        .filter(ee.Filter.dayOfYear(startDoY, endDoY)) 

        .select(['B3','B4'],['R','NIR']); 

 

//MERGE COLLECTIONS TOGETHER 

var IMAGES=L8.merge(L7).merge(L5).sort('system:time_start', false); 

 

https://code.earthengine.google.com/11f1c41c06919b25fe605af99cecf3c2


//go through the images 

var num = IMAGES.size().getInfo(); 

print(num) //NUMBER OF IMAGES IN COLLECTION 

 

for (var ii = 0; ii < num; ii++) { //REPEAT EQUAL TO NUMBER OF IMAGES IN COLLECTION 

   

  //get an image (based on index) 

  var im = ee.Image(IMAGES.toList(1,ii).get(0)).clip(aoi); 

   

  //calculate NDVI 

  var ndvi = im.normalizedDifference(['R','NIR']).focal_median(2); 

   

  //get date 

  var imdate = 

ee.Algorithms.Date(im.get('system:time_start')).format('yyyyMMddHHmm').getInfo(); 

  var year = ee.Algorithms.Date(im.get('system:time_start')).format('yyyy').getInfo(); 

 

  //add to map   

  Map.addLayer(ndvi,{min:-1,max:1},'ndvi '+imdate,false); 

   

  //clip to specific threshold level 

  var clipped = ndvi.mask(ndvi.lte(thresh)); 

  Map.addLayer(clipped,{min:-1,max:1},'clipped '+imdate,false); 

  

  // determine edge -> build vector from raster 

  var clipped = clipped.cast({'nd':'int'}); 

  var coastline = clipped.reduceToVectors(null, aoi, 15); 

  var cl = ee.Image(0).mask(0).toByte(); 

  cl = cl.paint(coastline, 0, 0.25); 

 

  //LOOK FOR ADDITIONAL EDGES 

   

  //add to map 

  if(year >=1985 ){var color='ff0000';} //red 

  if(year >=1990 ){var color='ff7f00';} //orange 

  if(year >=1995 ){var color='00ff00';} //green 

  if(year >=2000 ){var color='00ff7f';} //cyan 

  if(year >=2005 ){var color='0000ff';} //blue 

  if(year >=2010 ){var color='7f00ff';} //purple 

  if(year >=2016 ){var color='000000';} //black 

 

  Map.addLayer(cl,{palette: color },'edge '+imdate,false); 

  Map.setCenter(-123.19596290588379, 49.151510076469755, 13); 

   

  //export to kml 

    Export.table.toDrive({ 

      collection: coastline, 

      description: imdate, 

      fileFormat: 'KML'}); 

     

  //POST-PROCESS IN MATLAB  

 

 

 
%% Setup filters 

Filter.WL=0; %1=filer on, 0=filter off 

Filter.Dates=0;%1=filer on, 0=filter off 

threshWLHigh=3; 

threshWLLow=-1; 

startDate='01-01-1985'; 

endDate='01-01-2016'; 

%% Import Tide table 

... 

  

%% Import KML files 

... 

%% Collect all data in structure Coast  



  

index=1; 

i3=1; 

fprintf('3. Process Coastlines \n'); 

for i=1:length(files) 

    if(files(i).isdir==0) 

        name=files(i).name; 

        Coast(index).date=datetime(name(1:end-4),'InputFormat','yyyyMMddHHmm'); %format 

Coast: yyyyMMddHHmm; format Marsh:ddMMyyyyHHmm 

            %%round time to nearest hour 

            datemin=minute(Coast(index).date); 

            if(datemin>=30) 

                Coast(index).date=Coast(index).date-minutes(datemin)+hours(1); 

            else 

                Coast(index).date=Coast(index).date-minutes(datemin); 

            end 

        Coast(index).kml= kml2struct([Folder, name]);         

        Coast(index).Tide=transpose(TideTableWL(Coast(index).date==TideTableDates)); 

        KML= Coast(index).kml; 

        Coast(index).longitude=KML(1).Lon; 

        Coast(index).latitude=KML(1).Lat; 

        %Check if there is too much noise (more than 50 polygons) 

        if(length(Coast(index).kml)>50) 

            Noisy=1; 

        else 

            Noisy=0; 

        end 

        %Check whether water level was found in table table 

        if(isempty(Coast(index).Tide)==1) 

            WLMissing=1; 

        else 

            WLMissing=0; 

        end 

        %Filter dates 

            if(Filter.Dates==0 ||( datenum(Coast(index).date)>=datenum(startDate) && 

datenum(Coast(index).date)<=datenum(endDate)))         

               metDates=1; 

            else 

                metDates=0; 

            end 

        %Filter water level 

            if(Filter.WL==0 ||( Coast(index).Tide>=threshWLLow && 

Coast(index).Tide<=threshWLHigh))         

               MetWL=1; 

            else 

                MetWL=0; 

            end 

        %Process data if filter conditions are met 

        if(metDates==1 && MetWL==1 && WLMissing==0 && Noisy==0) 

            for ii=2:length(KML) 

                Coast(index).longitude=[Coast(index).longitude; KML(ii).Lon;]; 

                Coast(index).latitude=[Coast(index).latitude; KML(ii).Lat;]; 

               [Coast(index).X, Coast(index).Y]= 

LatLon2XY(Coast(index).latitude,Coast(index).longitude,49.126906, -123.194153); 

               

Coast(index).Z=transpose(ones(length(Coast(index).longitude),1).*(Coast(index).Tide)); 

            end 

            index=index+1; 

        else 

            Coast=Coast(1:max(end-1,1)); 

        end 

    fprintf('%f procent of coastlines processed \n', i/length(files)*100); 

    end 

end 

%% Export Coast and create XYZ matlab file 

...



%% Import coast.mat 

... 

%% Merge all X,Y and Z data into a arrays per period 
startDate={'01-Jan-1985','01-Jan-1990','01-Jan-1995','01-Jan-2000','01-Jan-2005','01-Jan-

2010'};  
endDate={'31-Dec-1989','31-Dec-1994', '31-Dec-1999', '31-Dec-2004','31-Dec-2009','31-Dec-

2015'}; 

  
%Area for fitting 
FitArea=[[-123.25,-123.195]; [49.12, 49.18]]; 
RasterWidth=750; 

  
Ycrosssection=[[1000,1029];[3000,3029];[5000,5029];]; 

  
X1985=[]; X1990=[]; X1995=[]; X2000=[]; X2005=[]; X2010=[]; 
Y1985=[]; Y1990=[]; Y1995=[]; Y2000=[]; Y2005=[]; Y2010=[]; 
Z1985=[]; Z1990=[]; Z1995=[]; Z2000=[]; Z2005=[]; Z2010=[]; 

  

  
if(  (Coast(1).date)>= (startDate{1}) &&  (Coast(1).date)<= (endDate{1})) 
    X1985=transpose(Coast(1).longitude); 
    Y1985=transpose(Coast(1).latitude); 
    Z1985=Coast(1).Z; 
end 
for i=2:length(Coast) 
    if (~isempty(Coast(i).Z)) 
    if( Coast(i).date>=startDate{1} && Coast(i).date<= endDate{1}) 
        X1985=[X1985, transpose(Coast(i).longitude)]; 
        Y1985=[Y1985, transpose(Coast(i).latitude)]; 
        Z1985=[Z1985, Coast(i).Z]; 
    elseif( Coast(i).date>=startDate{2} && Coast(i).date<=endDate{2}) 
        X1990=[X1990, transpose(Coast(i).longitude)]; 
        Y1990=[Y1990, transpose(Coast(i).latitude)]; 
        Z1990=[Z1990, Coast(i).Z]; 
    elseif(  (Coast(i).date)>= (startDate{3}) &&  (Coast(i).date)<= (endDate{3})) 
        X1995=[X1995, transpose(Coast(i).longitude)]; 
        Y1995=[Y1995, transpose(Coast(i).latitude)]; 
        Z1995=[Z1995, Coast(i).Z]; 
    elseif(  (Coast(i).date)>= (startDate{4}) &&  (Coast(i).date)<= (endDate{4})) 
        X2000=[X2000, transpose(Coast(i).longitude)]; 
        Y2000=[Y2000, transpose(Coast(i).latitude)]; 
        Z2000=[Z2000, Coast(i).Z]; 
    elseif(  (Coast(i).date)>= (startDate{5}) &&  (Coast(i).date)<= (endDate{5})) 
        X2005=[X2005, transpose(Coast(i).longitude)]; 
        Y2005=[Y2005, transpose(Coast(i).latitude)]; 
        Z2005=[Z2005, Coast(i).Z]; 
    elseif(  (Coast(i).date)>= (startDate{6}) &&  (Coast(i).date)<= (endDate{6})) 
        X2010=[X2010, transpose(Coast(i).longitude)]; 
        Y2010=[Y2010, transpose(Coast(i).latitude)]; 
        Z2010=[Z2010, Coast(i).Z]; 
    end   
    end 
end 

%Find indices within the fit area 
i1985=find(X1985>=FitArea(1,1) & X1985<=FitArea(1,2) & Y1985>=FitArea(2,1) & 

Y1985<=FitArea(2,2)); 
i1990=find(X1990>=FitArea(1,1) & X1990<=FitArea(1,2) & Y1990>=FitArea(2,1) & 

Y1990<=FitArea(2,2)); 
i1995=find(X1995>=FitArea(1,1) & X1995<=FitArea(1,2) & Y1995>=FitArea(2,1) & 

Y1995<=FitArea(2,2)); 
i2000=find(X2000>=FitArea(1,1) & X2000<=FitArea(1,2) & Y2000>=FitArea(2,1) & 

Y2000<=FitArea(2,2)); 
i2005=find(X2005>=FitArea(1,1) & X2005<=FitArea(1,2) & Y2005>=FitArea(2,1) & 

Y2005<=FitArea(2,2)); 
i2010=find(X2010>=FitArea(1,1) & X2010<=FitArea(1,2) & Y2010>=FitArea(2,1) & 

Y2010<=FitArea(2,2)); 

  



% Create a fit within the defined area for interpolating 
Fit1985=fit([transpose(X1985(i1985)),transpose(Y1985(i1985))],transpose(Z1985(i1985)),'linea

r'); 
Fit1990=fit([transpose(X1990(i1990)),transpose(Y1990(i1990))],transpose(Z1990(i1990)),'linea

r'); 
Fit1995=fit([transpose(X1995(i1995)),transpose(Y1995(i1995))],transpose(Z1995(i1995)),'linea

r'); 
Fit2000=fit([transpose(X2000(i2000)),transpose(Y2000(i2000))],transpose(Z2000(i2000)),'linea

r'); 
Fit2005=fit([transpose(X2005(i2005)),transpose(Y2005(i2005))],transpose(Z2005(i2005)),'linea

r'); 
Fit2010=fit([transpose(X2010(i2010)),transpose(Y2010(i2010))],transpose(Z2010(i2010)),'linea

r'); 

  
%Define X and Y extend 

  
X=transpose(linspace(FitArea(1,1),FitArea(1,2),RasterWidth)); 
Y=transpose(linspace(FitArea(2,1),FitArea(2,2),RasterWidth)); 

  
%Interpolate a the bathymetry in the defined X, Y raster 
for m=1:length(X) 
    for n=1:length(Y) 
    Zfit1985(n,m)=feval(Fit1985,[X(m),Y(n)]); 
    Zfit1990(n,m)=feval(Fit1990,[X(m),Y(n)]); 
    Zfit1995(n,m)=feval(Fit1995,[X(m),Y(n)]); 
    Zfit2000(n,m)=feval(Fit2000,[X(m),Y(n)]); 
    Zfit2005(n,m)=feval(Fit2005,[X(m),Y(n)]); 
    Zfit2010(n,m)=feval(Fit2010,[X(m),Y(n)]); 
    end 
end 
%Export Geotiff image of the interpolated bathymetries for plotting in Q-gis 

ExportGeotiff([folderOUT,'1985'],X,Y,Zfit1985); 

ExportGeotiff([folderOUT,'1990'],X,Y,Zfit1990); 

ExportGeotiff([folderOUT,'1995'],X,Y,Zfit1995); 

ExportGeotiff([folderOUT,'2000'],X,Y,Zfit2000); 

ExportGeotiff([folderOUT,'2005'],X,Y,Zfit2005); 

ExportGeotiff([folderOUT,'2010'],X,Y,Zfit2010); 





 

 

 

 

 

 

 

 

 















 





 Northing Easting GNSS 

Height 

[m] 

  Northing Easting GNSS 

Height 

[m] 

I2 5443970,311 485352,333 0,160  J1 5444778,948 485299,930 0,390 

I2.25 5443970,372 485302,988 0,093  J1.25 5444781,573 485250,207 0,131 

I2.5 5443970,432 485253,870 0,055  J1.5 5444784,336 485200,217 0,185 

I2.75 5443970,554 485204,920 -0,005  J1.75 5444787,005 485150,159 0,124 

I3 5443970,495 485155,720 -0,076  J.2 5444789,679 485100,202 -0,048 

I3.25 5443966,268 485105,442 -0,064  J.2.25 5444789,931 485049,476 0,013 

I3.5 5443962,129 485055,192 -0,114  J.2.5 5444790,407 484998,743 -0,026 

I3.75 5443958,073 485004,906 -0,064  J2.75 5444790,637 484947,889 -0,060 

I4 5443953,898 484954,712 -0,043  J3 5444791,139 484897,013 -0,136 

I4.25 5443953,951 484903,683 -0,043  J3.25 5444792,826 484846,243 -0,180 

I4.5 5443953,876 484852,777 -0,103  J3.5 5444794,553 484795,378 -0,230 

I4.75 5443953,754 484801,613 -0,133  J3.75 5444796,174 484744,826 -0,245 

I5 5443953,697 484750,501 -0,196  Jdip 5444796,062 484709,827 -0,390 

I5.25 5443954,898 484700,774 -0,224  J4 5444798,045 484693,738 -0,143 

I5.5 5443956,189 484650,852 -0,304  Jdeep2 5444798,125 484659,306 -0,532 

I5.75 5443957,359 484600,967 -0,376  J4.25 5444799,652 484644,243 -0,228 

I6 5443958,446 484551,072 -0,464  Jtop 5444801,242 484635,085 -0,284 

I6.25 5443956,585 484501,102 -0,520  J4.5 5444801,362 484594,692 -0,582 

I6.5 5443954,745 484450,895 -0,600  J4.75 5444803,022 484544,895 -0,586 

I6.75 5443952,868 484400,724 -0,642  Jdeep 5444804,918 484516,229 -0,842 

Idry 5443952,184 484393,895 -0,612  J5 5444804,772 484495,242 -0,655 

I7 5443950,953 484350,623 -0,669  J5.25 5444806,775 484444,624 -0,740 

   J5.5 5444808,608 484394,364 -0,823 

   J5.75 5444810,773 484343,820 -0,901 

   J6 5444812,829 484293,156 -0,987 

   Jdry 5444816,822 484227,382 -1,009 



   

5443855,392 484659,424 -0,302 

5443854,624 484666,189 -0,279 

5443854,334 484676,193 -0,188 

5443857,224 484683,088 -0,243 

5443856,337 484689,168 -0,163 

5443861,670 484705,746 -0,196 

   

5443995,793 484788,883 -0,133 

5443995,965 484790,640 -0,090 

5443997,279 484794,306 -0,127 

   

5444161,049 484834,346 -0,116 

5444162,257 484839,905 -0,043 

5444165,594 484845,465 -0,097 



   

5442627.323 485263.081 0.29 

   

5442657.277 485233.902 0.333 

   

5444722,123 485344,562 0,414 

   

5444657,633 485364,080 0,433 

5444657,677 485364,637 0,757 

   

5444215,180 485370,955 0,354 

5444215,611 485371,336 0,571 

   

5442565.916 485331.724 0.431 

   

5442443.541 485345.846 0.549 

   

5442454.156 485234.384 0.302 

   

5442463.857 485243.898 0.319 

   

5443133.727 485416.691 0.381 

5443134.172 485416.83 0.719 

5443101.006 485395.492 0.543 

5443105.139 485385.057 0.535 

5443110.062 485384.383 0.515 

5443120.403 485382.867 0.5 

5443141.785 485377.294 0.452 

   

   

5443099.093 485409.04 0.44 

5443098.652 485408.748 0.357 

5443096.39 485409.662 0.392 

5443096.784 485409.204 0.164 

5443095.684 485412.161 0.39 

5443095.426 485412.414 0.517 

   

   

5442948.679 485387.638 0.581 



5442948.103 485387.949 0.439 

5442947.177 485388.313 0.447 

5442947.169 485387.973 0.247 

5442946.485 485389.105 0.465 

5442946.09 485389.873 0.505 

   

5442830.949 485309.15 0.37 

5442852.036 485268.809 0.309 

5442837.091 485262.775 0.183 

5442862.377 485236.504 0.344 

5442875.106 485220.191 0.248 

5442875.358 485213.6 0.102 

5442829.556 485143.197 -0.018 

















 

μ



μ

 μ  

μ  μ  μ  μ  μ  μ

 μ  μ  μ  μ  μ μ

 μ

 μ



Sample Weighed wet [g] Weighed dry [g] Mass of water [g] Water content [%] 

H2 119.28 85 34.28 29% 

H5 124.67 95.99 28.68 23% 

H8 119.28 95.62 23.66 20% 

I2 77.74 57.78 19.96 26% 

I4 71.88 57.8 14.08 20% 

I6 115.35 92.05 23.3 20% 

J1 75.75 47.25 28.5 38% 

J5 94.46 76.21 18.25 19% 

Z4 114.82 81.17 33.65 29% 

Z6 115.82 82.29 33.53 29% 

L1 78.45 48.8 29.65 38% 

L3 107.92 83.35 24.57 23% 

L5 115.18 91.06 24.12 21% 

Sample 
Before treatment 
[g] 

After treatment 
[g] 

Organic material 
[g] 

Organic content 
[%] 

H5 53.02 52.47 0.55 1% 

J1 33.16 31.99 1.17 4% 

Z4 31.7 31.38 0.32 1% 

Z6 30.92 30.48 0.44 1% 

L1 31.12 29.75 1.37 4% 



Nominal grain sizes in μm 
 H2 H5 H8 I2 I4 I6 J1 J5 L1 L3 L5 Z4 Z6 

D10   80  70   115      

D20  12 101  91 86 2 145 2    4 

D30  34 115  101 104 4 177 5   10 10 

D40  54 126  110 117 6 195 8 55 59 15 17 

D50  62 137 44 119 130 9 213 12 71 78 20 24 

D60 48 75 149 61 131 145 13 230 17 84 88 26 30 

D70 60 83 189 79 148 184 17 247 22 97 98 32 40 

D80 74 90 258 97 181 219 29 287 30 115 109 47 60 

D90 96 102 324 119 232 264  332 49 171 129   
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= 𝐷

𝐸 =
1
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𝑚

𝑠
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𝐽

𝑚2
]

𝐷 = 𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 [
𝐽
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𝐿
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𝐿
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𝐿
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𝑘
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1

𝑚
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%%  
%Script adapted from 

https://svn.oss.deltares.nl/repos/openearthtools/trunk/matlab/applications/CoastalMorphology

Modeling/ProfileModel/balance_1d.m 
%% Input section 
Hrms0=2; 
Tp=7; 
%water levels; 
    CD=-3.10; 
    MWL=3.10+CD; 
    MHHW=4.48+CD; 
    MLHW=3.91+CD; 
    MHLW=2.96+CD; 
eta0=[MHHW, MLHW, MWL, MHLW]; 

  
TideNames={'MHHW', 'MLHW', 'MWL', 'MHLW'}; 

  
gamma=.55; %breaker parameter[-] 
rho=1025; %water density [kg/m^3] 
hmin=0.01; %minimum calculation depth [m] 
Emin=0.1; %minimum wave energy [J/m^2] 
botom profile from file 
    INPUT=csvread(LidarProfileJ.csv'); 
    zb=INPUT(:,2); 
    x=INPUT(:,1); 
    gamma=ones(length(x),1).*gamma; 

     
%% Loop for each different tide level 
for jj=1:length(eta0) 
    %% Initialise arrays 
    eta=zeros(size(x)); 
    E=zeros(size(x)); 
    Hrms=zeros(size(x)); 
    Qb=zeros(size(x)); 
    Dw=zeros(size(x)); 
    eta=zeros(size(x)); 
    h=zeros(size(x)); 
    k=zeros(size(x)); 
    C=zeros(size(x)); 
    Cg=zeros(size(x)); 
    Sxx=zeros(size(x)); 

     
    %% Set boundary conditions 
    eta(1)=eta0(jj); 
    h(1)=eta(1)-zb(1); 
    E(1)=1/8*rho*9.81*Hrms0^2; 
    Hrms(1)=Hrms0; 
    %% Step 1 
    i=1; 
    [k(i), ome(i), c(i), n(i), cg(i), Dw(i)] = WaveChars(h(i), Tp, Hrms(i), gamma(i), rho ); 
    Sxx(i)=(2*n(i)-0.5)*E(i); 

  
    %% Start loop in x-direction 



    for i=2:length(x) 
        %First estimate of eta(i+1),E(i+1),Er(i+1) 
        eta(i)=eta(i-1); 
        E(i)=E(i-1); 
        dx=abs(x(i)-x(i-1)); 
        %% Two-step integration scheme 
        for step=1:2; 
            h(i)=eta(i)-zb(i); 
            %% Check if h>hmin; otherwise leave parameters zero 
            if h(i)>hmin && E(i)>Emin 
                %local wave parameters 
                [k(i), ome(i), c(i), n(i), cg(i), Dw(i)] = WaveChars(h(i), Tp, Hrms(i), 

gamma(i), rho ); 
                % Wave energy 
                E(i)=(E(i-1)*cg(i-1)-(Dw(i-1)+Dw(i)*dx)/2)/cg(i); 
                Sxx=(2*n-0.5)*E(i); 

  
                %Water level and wave height 
                eta(i)=eta(i-1)+(-2/(rho*9.81*(h(i)+h(i-1))))*(Sxx(i)-Sxx(i-1))/dx; 
                Hrms(i)=sqrt(8*E(i)/rho/9.81); 
            end 
        end 

  
    end 
    %% Plot results 
    ... 

end 

 

function [k, ome, c, n, cg, Dw] = WaveChars(h, T, Hrms, gamma, rho ) 

%WAVECHARS Summary of this function goes here 

%   Detailed explanation goes here 

    %wave parameters 

    k=dispersion(h,T); 

    ome=2*pi()/T; 

    c=ome/k; 

    n=1/2*(1+(2*k*h)/sinh(2*k*h)); 

    cg=n*c; 

     

    %dissipation 

    Hmax=gamma*h; 

    Qb=exp(-(Hmax/Hrms)^2); 

    Dw=0.25*Qb*rho*9.81/T*Hmax^2; 

end 
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Location Unique number CGVD2013 elevation 

[m] 

CGVD28 elevation 

[m] 

Difference [m] 

Steveston 19713 3.605 3.419 0.186 

Terra Nova 77H4885 1.286 1.103 0.183 

Coast guard 

station 

B58081 3.442 3.249 0.193 

 Average: 0.187 

 





 








